China's high-speed railway operating mileage has been ranked first in the world. Which the proportion of the total length of the bridge, such as Beijing Tianjin high speed railway, the total length of the bridge is about 86.6%, Beijing Shanghai high speed railway bridge is 80.5%, and the many lines of high speed railway Located in the 7 level seismic fortification zone and above. Due to the high speed railway is very important in modern railway transportation. Therefore, there is great economic and social significance to study the seismic failure mechanism and seismic performance of high speed railway bridge.
INSTRUCTION
China's high-speed railway operating mileage has been ranked first in the world. Which the proportion of the total length of the bridge, such as Beijing Tianjin high speed railway, the total length of the bridge is about 86.6%, Beijing Shanghai high speed railway bridge is 80.5%, and the many lines of high speed railway Located in the 7 level seismic fortification zone and above. Due to the high speed railway is very important in modern railway transportation. Therefore, there is great economic and social significance to study the seismic failure mechanism and seismic performance of high speed railway bridge.
As a common form of cross section, the roundended section has its own characteristics, such as large section size, low ratio of reinforcement, etc. and the design parameters such as axial compression ratio is different from common piers. At present, the specification of the bridge ductility seismic design are based on 24 ordinary railway rectangular cross section pier tes, and the relevant provisions are not fully applicable to high speed railway bridge pier. Therefore, it ensuring the seismic performance of this kind of pier and column is very important to the safety of high speed railway bridges.
In this paper, the hysteretic behavior of steel-FRP (fiber reinforced polymer) composite bar bridge piers under low cyclic loading is simulated by OPENSEES. The influence of axial compression ratio, longitudinal reinforcement diameter and thickness of outer fiber on the seismic performance of the pier is analyzed. And the 3 reason's influence of resistant -seismic behavior (bearing capacity, stiffness and ductility) are analyzed. The parameters of seismic design of this kind of bridge pier are obtained.
SIMULATION

Model correctness verification
In reference [3] , the pseudo static test was carried out for the round end pier of the high speed railway with different parameters. In this paper, the model of SOL-11 was established. The results of experiments and simulations are presented.
The hysteretic curves of the test pier SOL-11 is given in Figure 1 and the simulation result is given in Figure 2 ABSTRACT: Steel fiber composite bar (SFCB), which is a new type of reinforcement to improve the seismic performance of bridge pier, based on the material level to improve the post-stiffness of pier. For further study on the effect of material parameters on the seismic performance, the round end pier hysteretic behavior is simulated using OpenSEES software which have strong nonlinear computation ability. The influence of axial compression ratio, the inner core diameter of steel bar, outer fiber thickness on the ductility , bearing capacity, stiffness, and energy dissipation capacity is analyze. The results show that with the increase in the diameter of the steel core can improve the bearing capacity of components, but the ductility decreases; the post-stiffness and outer fiber the thickness has a direct relationship, but its have no effect with ductility. Show that the OPENSEES can simulate the shape of the hysteretic curve, and the stiffness degradation and the effect of the pinch effect are obvious. The deviation of simulation is mainly in the two aspects: first, the numerical simulation of the initial stiffness is greater than the test, and the two is residual deformation of unloading per level is less than the test. This mainly due to the numerical model ignored the bond slip phenomenon. The displacement ductility of the test is 4.09, the numerical simulation is 4.53, and the difference is about ten percent.
Seismic Performance Analysis of SFCB Round End Pier Based on OpenSEES
SFCB parameters
In order to improve the seismic performance of round-ended pier, steel-FRP (fiber reinforced polymer) composite bars is chosen, the influence of SFCB material parameters on seismic performance of the pier is studied. Considering this pier is greatly affected by the axial compression ratio and reinforcement, 3 groups of numerical models are designed according to different axial compression ratio and reinforcement. The specific parameters of the three groups are shown in the table below。 The section size and reinforcement layout of the numerical model are as follows. 
Numerical model
Using C30 concrete, longitudinal reinforcement used HRB400. Taking into account the stirrups on concrete with enhancement, core concrete and protective layer is separated in the model. Conrete02 material in OpenSEES simulate the core area of pier, Conrete01 material simulate the protective layer. Simulation of Longitudinal reinforcement use ReinforcingSteel, and ElasticPPGap simulate the outer layer of steel fiber.
Axial force is applied at first, and the lateral load is controlled by the displacement. Each displacement lever circle three times. When a certain class is loaded, OpenSEES prompts "failed Bar", which indicates that the longitudinal reinforcement has been damaged, component is destroyed, and the load is stopped at this time. 
THE RESULTS ANALYSIS
Hysteresis loop
The simulation results of the hysteresis curve is shown in the above figure. Overall, the hysteretic curves are S-shaped, hysteresis loop is not full. It presented ductility and capacity of seismic energy absorption of round-ended pier is not very well. The bearing capacity of the member is decreased rapidly after the rupture of outer FRP. With the increase of load, second-order effect may causes the member to lose load supporting capability.
As is shown in the picture, with the increase of the axial compression ratio, the hysteresis curve is gradually "compressed", and the longitudinal tension is "stretched", which indicates that the axial pressure is restricted the crack and the crush of concrete in a certain extent. As a result, the maximum bearing capacity is improved, while the ductility is decreases. With the increase of the diameter of inner reinforcement, the shape of hysteretic curve tends to be full, which indicates that the energy dissipation capacity is improved with the increase of the ratio of reinforcement. The effect of outer fiber thickness is not obvious for the shape of hysteresis loop, but for maximum carrying capacity, the effects are obvious. And with the increasing of the thickness, bearing capacity decreased more quickly after reached the maximum. The three sets of model's skeleton curves are given in the following diagram. At the initial stage of loading, the difference of load bearing capacity and stiffness is not obvious. With the increase of horizontal displacement, the material properties of SFCB makes specimen having stable post yield stiffness. This is beneficial to improve the post earthquake recovery. By (b), it can be seen that in the early stage of loading, The horizontal force of the member with larger bar diameter is higher than that of small bar diameter. With the increase of horizontal displacement, Specimen enter into yield stage. The maximum bearing capacity of specimen with larger diameter bar is higher than that of the small diameter. From figure (a) , it can be seen that the axial pressure is beneficial to the improvement of the bearing capacity, but it is unfavorable for ductility. Figure (c) shows that the increase of outer layer fiber thickness makes the bearing capacity increase, while it has no effect on ductility.
Skeleton curve
According to the skeleton curve, the yield displacement, yield load, ultimate load, ultimate load, ultimate load and ductility of the member are obtained in table 2. By comparing the first six simulation results, the displacement ductility decreases with the increase of the axial compression ratio, and the ratio of reinforcement. It is worth noting that a certain number of SFCB configuring in the member can't improve the ductility of the member. In addition, the axial compression ratio and the thickness of outer fiber can't cause the change of yield displacement. The biggest difference is less than 5%. But the axial compression ratio increases, the ultimate displacement can be greatly reduced.
CONCLUSION
Numerical analysis can make up for the deficiency of traditional test method, considering more parameters of structure performance influence, and through post-processing is more easy to get the desired state targets accurately. So as to steel continuous fiber composite reinforced concrete bridge pier seismic performance analysis provides a convenient method. This paper using OPENSEES simulate the round ended pier seismic performance. The results showed that with the increasing of steel core diameter can improved the component bearing capacity, but decreased the ductility; Member of the secondary stiffness and thickness of the fibrous outer layer is directly related to, but almost have no effects of the ductility of pier.
